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(54) CLEANING DEVICE FOR SEMICONDUCTOR WAFER OR THE LIKE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To treat a plurality of 
bodies to be cleaned at the same time to enhance the 
productivity of the bodies to be cleaned. 
SOLUTION: This cleaning device is for cleaning bodies 
W to be cleaned, such as semiconductor wafers, with a 
cleaning fluid in a cleaning container 2 capable of 
flowing-in and letting-out this cleaning fluid. Here, a 
housing container 8 for housing a plurality of the bodies 
W to be cleaned is provided in the interior of the 
container 2. A plurality of inflow ports 1 1 for making the 
cleaning fluid flow in the interior of the container 8, and a 
plurality of outlet ports 12 for making the cleaning fluid let 
to the outside of the container 8, are provided in the 
container 8. The inflow ports 11 and the outlet ports 12 

are formed in such a way that the areas of the respective apertures of the ports 11 and 12 
and/or the numbers of the respective apertures of the ports 11 and 12 are different from each 
other in the mounting direction of the bodies W, so that the quantity of the cleaning fluid, 
which flows on the surface of each body W to be cleaned, is uniformly flowed. 
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l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 * * * * shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the equipment which washes the components which 
have overly detailed structures, such as a semi-conductor and a micro machine, by the washing fluid, 
such as supercritical gas or subcritical gas. 
[0002] 

[Description of the Prior Art] The washing station using supercritical fluid is attracting attention in 
recent years, if supercritical fluid has the middle viscosity of a gas and a liquid, the diffusion coefficient, 
and the consistency and it uses as a washing medium, compared with wet washing performed from the 
former, the desiccation process which is not caught by the configuration of the washed elegance which 
is easy to respond to detailed-ization is unnecessary — etc. — it has many advantages. Therefore, 
supercritical fluid is effective at especially washing of a semi-conductor wafer in the production process 
of a high integrated circuit to which complication of detailed-ized structure is progressing. 
[0003] The washing matter which the pressurization temperature up was carried out to the high pressure 
vessel put into the wafer with the feeding pump and the heater beyond the supercritical point, and 
changed into the supercritical condition is poured in by the basic structure of the washing station which 
used the conventional supercritical fluid, and the pollutant on the front face of a wafer is extracted in 
supercritical fluid. Furthermore, there are some which are indicated by JP,9-232271,A as an improved 
washing station. In this washing station, it has the discharge adjustment means which adjusts a washing 
matter supply means supply the washing matter of the liquid condition of temperature lower than 
supercritical temperature by the pressure more than a supercritical pressure, a washing matter discharge 
means discharge the washing matter from the exhaust port of a high pressure vessel, and a discharge to 
the inlet of the high pressure vessel which has the inlet and the exhaust port of the washing matter while 
being put into a wafer, and a high pressure vessel, and maintains the pressure in a high pressure vessel at 
a predetermined pressure, and a wafer heating means heat a wafer. 

[0004] The long side is formed in the thin method object of merit which turned to the same direction as 
the field of a wafer, and the high pressure vessel is prepared so that a major axis may turn to the same 
direction as a wafer side, and an inlet and an exhaust port may also counter each other and may become 
parallel. 
[0005] 

[Problem(s) to be Solved by the Invention] In the case of the conventional supercritical washing station 
and the equipment which especially washes a semi-conductor wafer, since it was the so-called single 
wafer processing to which a wafer can process only one sheet at a time, there was a problem that 
productivity was inferior in a high pressure vessel. This invention was made in view of this problem, 
and the purpose is in offering the washing station in which high processing of productivity is possible. 
[0006] 

[Means for Solving the Problem] this invention persons invented the following equipments as equipment 
which can wash two or more washed bodies paying attention to what is necessary being just to process 
two or more washed bodies to coincidence, in order to improve productivity. Namely, the description of 
the washing station concerning this invention is equipment to which a washing fluid washes the washed 
bodies, such as a semi-conductor wafer, with said washing fluid within the wash fountain in which 
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inflow discharge is possible. The stowage container which contains two or more washed bodies is 
prepared in the interior of said wash fountain. To the stowage container concerned Two or more input 
for making a washing fluid flow into the interior of a stowage container and exhaust ports for making 
the stowage container exterior discharge a washing fluid are prepared. It is in the point currently formed 
so that said amount of washing fluids which flows the front face of each ******** may become almost 
uniform and the opening area and/or the opening number of said input and each exhaust port may differ 
from each other in the installation direction of the washed body. 

[0007] According to this washing station, with a stowage container, two or more washed bodies can be 
contained in a high pressure vessel, and two or more washed bodies can be processed to coincidence. 
Here, the flow rate of the washing fluid which flowed in the high pressure vessel is not fixed in the 
space in a high pressure vessel. That is, in the place near the location where a washing fluid flows in a 
high pressure vessel, there are many flow rates and that a flow rate becomes small arises in a distant 
place. Moreover, the flow rate may not become homogeneity with the configuration of the space in a 
high pressure vessel etc., but a difference may produce it with a location. 

[0008] Although input and an exhaust port are prepared in this invention in order to carry out inflow 
discharge of the washing fluid into the stowage container which contains two or more washed bodies, 
there is a possibility that the flow rates of the washed body which flows through these input and exhaust 
ports may differ for every ******** That is, a difference arises from each input in the amount of the , 
washing fluid which flows into the interior of a stowage container, and there is a possibility of saying 
that each ******** i s n ot washed by homogeneity. In this invention, since it is formed so that said 
amount of washing fluids which flows the front face of each ******** ma y become almost uniform, 
and the opening area and/or the opening number of said input and each exhaust port may differ from 
each other in the installation direction of the washed body, a washing fluid can flow the front face of 
each ******** to homogeneity mostly, and two or more washed bodies can be washed equally. 
[0009] Furthermore, it is more suitable for the input and the exhaust port from the location where 
opening area and/or the opening number are made into smallness, and a washing fluid flows into a wash 
fountain with further input and exhaust port nearer to the location where a washing fluid flows into a 
wash fountain that opening area and/or the opening number are made into size. There are so many flow 
rates of a fluid that it is close to the location where a washing fluid flows into a wash fountain as stated 
previously, therefore a washing fluid tends to flow from the input of a stowage container, so that it is far 
from the location where a washing fluid flows into a wash fountain on the other hand — the flow rate of 
a fluid - it is small, therefore a washing fluid cannot flow easily from the input of a stowage container. 
The flowing amount of washing fluids equalizes the front face of each ******** because opening area 
and/or the opening number make smallness the input and the exhaust port near the location where a 
washing fluid flows into a wash fountain and opening area and/or the opening number make size the 
further input and the further exhaust port from the location where a washing fluid flows into a wash 
fountain in consideration of this. 

[0010] Moreover, preferably, a washing fluid flows from the upper part, said wash fountain is 
discharged from the lower part, receipt of two or more washed bodies is enabled in the vertical direction 
at said stowage container, arid said input and exhaust port are good to make opening area and/or the 
opening number into size like a downward thing. Furthermore, it is suitable for the interior of said wash 
fountain that the interior of a proposal which shows said washing fluid which flowed to the input side of 
a stowage container is prepared. A washing fluid is efficiently supplied to the interior of a stowage 
container by this. 

[001 1] Moreover, after said washing fluid which flowed into the interior of said wash fountain flows in 
a stowage container from said input and is discharged out of a stowage container from said exhaust port, 
it is suitable that the 1 direction distribution channel discharged by said wash fountain exterior is formed 
in the interior of a wash fountain. In this case, it is prevented that the washing fluid discharged from the 
stowage container is discharged out of a wash fountain as it is, and the polluted washing fluid re- 
circulates the inside of a wash fountain. Moreover, it is suitable for said stowage container inside that 
the projection for carrying out installation maintenance of the washed body is prepared, and two or more 
washed bodies can be easily held by this projection. 

[0012] Moreover, it is suitable for said stowage container to consist of two or more division objects 
divided in the installation direction of the washed body. In this case, receipt and ejection to the stowage 
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container of the washed body can be performed simple. Furthermore, it is combined by the hinge and 
said division object can perform receipt and ejection to the stowage container of the washed body still 
more easily by closing motion of the stowage container by the thing by which closing motion of a 
stowage container is enabled with the hinge concerned, then the hinge. 

[0013] Moreover, it is desirable that the fluid main exhaust passage located in the outside of said 
stowage container and the fluid secondary exhaust passage located inside said stowage container are 
established in said wash fountain. Thus, it can prevent that fine dirt (particle) collects in a stowage 
container by preparing the fluid secondary exhaust passage located not only inside fluid main exhaust 
passage but inside a stowage container. Furthermore, between said wash fountains and said stowage 
containers, it is suitable that the septum chamber shall be prepared. It is prevented that the fine dirt 
produced from a wash fountain flows into the interior of a stowage container by preparing a septum 
chamber. 

[0014] Moreover, the description seen from other viewpoints of this invention is equipment to which a 
washing fluid washes the washed bodies, such as a semi-conductor wafer, with said washing fluid within 
the wash fountain in which inflow discharge is possible. The stowage container which contains two or 
more washed bodies is prepared in the interior of said wash fountain. To the stowage container 
concerned The lst-proposal secret communication way to which it shows the washing fluid which the 
input for making a washing fluid flow into the interior of a stowage container and the exhaust port for 
making the stowage container exterior discharge a washing fluid were prepared, and flowed in the wash 
fountain to said input, It is in the point that the 2nd-proposal secret communication way shown so that 
the washing fluid discharged from said exhaust port may be discharged out of a wash fountain is formed 
in the wash fountain. 

[0015] With a stowage container, this configuration can also contain two or more washed bodies in a 
high pressure vessel, and can process two or more washed bodies to coincidence. And prepare the 
stowage container which contains two or more washed bodies in this way, and it sets in the structure 
where the stowage container is equipped with input and an exhaust port. The lst-proposal secret 
communication way to which it shows the washing fluid which flowed in the wash fountain to said 
input, and the 2nd-proposal secret communication way shown so that the washing fluid discharged from 
said exhaust port may be discharged out of a wash fountain by forming in a wash fountain It is 
prevented that the washing fluid discharged and polluted from the exhaust port re-circulates the inside of 
a wash fountain. 

[0016] A septum chamber is prepared between said wash fountains and said stowage containers, and it is 
still more specifically suitable for the inside of the septum chamber concerned in it to be divided into the 
space used as said lst-proposal secret communication way and the space used as said 2nd-proposal 
secret communication way. In this case, it is prevented that can constitute the lst-proposal secret 
communication way and the 2nd-proposal secret communication way from an easy configuration, and 
the fine dirt of a wash fountain flows into a stowage container by the septum chamber. 
[0017] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained based on 
a drawing. Drawing 1 shows the cross-section structure of the washing station 1 concerning this 
invention. This washing station 1 is for washing two or more semi-conductor wafers W, and has the 
wash fountain (pressurized container) 2 with which the interior was made into the processing space of 
washing. The wash fountain 2 consists of a container cylinder 3, a top cover 4 which takes up the upper 
part of the container cylinder 3, and a lower lid 5 which plugs up the lower part of the container cylinder 
3. 

[0018] This wash fountain 2 is maintained at a high-pressure ambient atmosphere for supercritical 
processing. In order to hold container internal pressure, a top cover 4 and the lower lid 5 are used in the 
condition of having been fixed with the container cylinder 3. In addition, in order to carry out the seal of 
the container internal pressure, the seal member 6 is formed in the top cover 4 and the lower lid 5. When 
performing receipt and ejection of a semi-conductor wafer, any of whether you make it go up and down 
the lower lid 5 in the vertical direction with a rise-and-fall means (illustration abbreviation), where the 
en block cylinder of a top N cover 4 and the container cylinder 3 is fixed, or to make it go up and down the 
en block cylinder of a top cover 4 and the container cylinder 3 in the vertical direction with a rise-and- 
fall means (illustration abbreviation), where the lower lid 5 is fixed are sufficient. 
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[0019] The septum chamber 7 is attached in the top face of the lower lid 5. The septum chamber 7 has 
constituted the shape of a cylinder, and opening into which a washing fluid flows is prepared in the up 
head-lining section. The cylinder-like stowage container 8 is formed inside the septum chamber 7, and 
this stowage container 8 is attached in the top face of the lower lid 5 like the septum chamber 7 . It 
enables it to set two or more one wafer W at a time to a stowage container in the vertical direction by 
forming [ in / further / two or more projections 9 which the stowage container is formed in the shape ot a 
reverse cop, and were projected to the inner direction sense inside are formed in the height direction 
and / the same height location ] two or more projections 9 in the hoop direction, and putting Wafer W on 
the projection 9 of each height location. 

[00201 As shown also in drawing 2 , the input 1 1 where a washing fluid flows, and the exhaust port 12 
by which a washing fluid is discharged face the side face of a stowage container 8, more than one are 
prepared in the vertical direction, and a fluid flows each wafer front face laid in the stowage container 8. 
Furthermore as shown in drawing 3 , the opening area of input 1 1 and an exhaust port 12 is changed in 
the vertical direction (stowage container shaft orientations) which is the installation direction ot the 
wafer W of a stowage container 8 so that the amount of flowing fluid may become uniform about each 
wafer W front face The opening height of input 1 1 and an exhaust port 12 differs from HI, H2, H3, H4, 
H5, and H6 from the top, respectively, and he is trying for the opening height of the mput 1 1 prepared 
downward to become high here. 

[0021] A washing fluid is introduced by the fluid installation way 14 into a wash fountain 2, and is 
discharged by the fluid exhaust passage 15 out of a wash fountain 2. In the middle of the fluid 
installation way 14 the heater 19 is formed and a fluid is heated beyond supercritical temperature. 
Moreover the fluid installation way 14 is attached in the top cover 4, and a fluid flows from the wash 
fountain 2 upper part through the inside of a top cover 4. Moreover, the fluid exhaust passage 1 5 is 
attached in the lower lid 5, and a fluid is discharged through the inside of the lower hd 5 from the wash 
fountain 2 lower part. The introductory way 14 is connected with septum chamber 7 up opening through 
a flange 20 within a wash fountain 2, and a fluid flows in a septum chamber. In addition, a flange 20 and 
chamber 7 up opening are not airtight, and a fluid flows to the flange 20 exterior to some extent so that 
the septum chamber 7 may not be damaged by the differential pressure of septum chamber 7 inside and 
outside. Thatis, most fluids which flowed in the wash fountain 2 flow in the septum chamber 7, and a 
part flows besides the septum chamber 7. 

[0022] The dashboard 22 is formed between stowage container 8 top faces at the up inside of the septum 
chamber 7 so that the fluid which flowed in the septum chamber 7 may flow from the input 1 1 of 
stowage container 8 side face to an one direction to an exhaust port 12. This dashboard 22 of a batch is 
in the lst-proposal secret communication way which opens the space between the septum chamber 7 and 
a stowage container 8 for free passage with the introductory way 14, and reaches input 11, and the 2nd- 
proposal secret communication way from an exhaust port J 2 to exhaust passage 15. A dashboard 22 is 
also the interior of a proposal for showing chiefly the fluid which flowed in the stowage container 8 to 
an input 1 1 side. With this dashboard 22 namely, the inside of the septum chamber 7 After a fluid passes 
along the lst-proposal secret communication way from chamber 7 up opening, flows in a stowage 
container 8 from each input 1 1 and washes Wafer W, the distribution channel of the one direction which 
is discharged out of a stowage container 8 from each exhaust port 12, and is discharged out of a wash 

fountain 2 is formed. . . 

[0023] Thus, since a fluid flows to an one direction, it is prevented that the fluid polluted with tine dirt 
etc re-circulates. In addition, a dashboard 22 does not need to divide completely the 1st and the 2nd- 
proposal secret communication way, as long as .it can show the flow of most fluids which flowed in the 
chamber 7 to the lst-proposal secret communication road side, is enough and may flow to the direction 
of the 2nd-proposal secret communication way somewhat. The fluid which arrived at each input 1 1 from 
the l st-proposal secret communication way enters in a stowage container 8 from each input 1 1 . At this 
time in a chamber 7, since the upper part nearer to the fluid installation way 14 has more flow.rates, a 
fluid tends to enter in a stowage container 8, and since the further lower part from the fluid installation 
way 14 has few flow rates, a fluid cannot enter easily in a stowage container 8. 

[0024] According to the flow rate difference in such a chamber, the input 1 1 and the exhaust port 12 of a 
stowage container 8 have opening height as large as a lower part as mentioned above, therefore opening 
area is large. Thus, by changing opening area, the amount of fluids within a stowage container 8 
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becomes homogeneity mostly in the vertical direction, and two or more semi-conductor wafers W laid in 
the vertical direction are washed by homogeneity. In addition, input 1 1 and an exhaust port 12 are 
formed above each projection 9, respectively so that the front face of the wafer W laid in the projection 
9 may be flowed. 

[0025] The 2nd-proposal secret communication way, the fluid main exhaust passage 16 open for free 
passage, the inside of a stowage container 8 and the 1st fluid secondary exhaust passage 17 open for free 
passage, and the outside of a chamber 7 and the 2nd fluid secondary exhaust passage 18 open for free 
passage are established in tlie lower lid 5 as fluid exhaust passage 1-5. The 1 st fluid secondary exhaust 
passage 17 can prevent that the stowage container 8 interior is covered with fine dirt etc. by carrying out 
direct exhaust air from the stowage container 8 lower part. Moreover, 2nd fluid secondary exhaust 
passage enables it to discharge a fluid from the outside of a chamber 7 with having made it a fluid flow 
also out of a chamber 7. 

[0026] As shown in drawing 4 , it is combined by the hinge with which it consists of two division 
objects 25a and 25b which carried out fragmentation division in the vertical direction (the installation 
direction of Wafer W), and each division object 25 does not illustrate a cylinder object, and a stowage 
container 8 can be changed into the condition of having closed like the condition that the hinge opened 
the stowage container 8 like drawing 4 , drawing 1 - drawing 3 . What is necessary is just to carry out in 
the condition of having changed into the condition of having opened like drawing 4 , when containing 
and taking out and carrying out Wafer W into a stowage container 8. In addition, this invention is not 
limited to the above-mentioned operation gestalt. For example, each input 1 1 and an exhaust port 12 do 
not change opening area, and may change the opening number. That is, in the above-mentioned 
operation gestalt, the upper part of a stowage container 8 can lessen the opening number, and a lower 
part can make [ many ] the opening number. 

[0027] Moreover, with the above-mentioned operation gestalt, although the washing fluid was supplied 
from the upper part of a wash fountain 2, you may supply from the lower part of a wash fountain 2. In 
this case, input 1 1 and an exhaust port 12 make small opening area of the lower part of a stowage 
container 8, and should just enlarge upper opening area of a stowage container 8. Furthermore, the fluid 
inflow locations to a wash fountain 2 may be other locations, and they should just make opening area 
etc. smallness, so that it is close to an inflow location. Moreover, especially the installation direction of 
the semi-conductor wafer W is not limited, either, and it may arrange in a longitudinal direction in 
addition to the vertical direction, for example, you may place. 

[0028] Furthermore, although opening area was changed especially with the above-mentioned operation 
gestalt by making into a problem distance seen from the fluid inflow location to a wash fountain 2 It is a 
factor different from the distance from an inflow location by the configuration of wash fountain 2 grade 
etc. The opening area of input or an exhaust port etc. can also be changed so that the flow rate difference 
of a fluid etc. may be produced and the amount of flowing fluid may become almost uniform about the 
front face of each wafer W according to this flow rate difference etc. also in such a case. Moreover, not 
only a semi-conductor wafer but a micro machine etc. makes [ this washing station 1 ] an object the 
wasiied body made into an object. 

[0029] Moreover, although the stowage container 8 had combined two division objects 25a and 25b with 
the hinge, it divides completely each division objects 25a and 25b, and you may make it combine the 
biparite segmenter 25a and 25b with a fixed means separately with the above-mentioned operation 
gestalt, without joining together with a hinge. Moreover, not only two but three or more are sufficient as 
the number of division objects. 
[0030] 

[Effect of the Invention] As mentioned above, according to the washing station concerning this 
invention, since two or more washed bodies can be processed to coincidence, productivity can be raised. 



[Translation done.] 
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